Parathyroid hormone degradation by chymotrypsin-like endopeptidase in the clonal osteogenic UMR-106 cell.
Parathyroid hormone (PTH) -degrading activity was studied using osteoblast-like UMR-106 cells. PTH-degrading activity was assessed by the amount of PTH fragments produced in the medium after exposure of intact human PTH-(1-84) to UMR-106 cells. PTH immunoreactivity recovered in trichloroacetic acid-soluble products of the medium and in fractions eluted from reverse-phase high-performance liquid chromatography (HPLC) was measured by radioimmunoassay using an antibody specific for the mid-region and C-terminus of PTH. In this study, intact UMR-106 cells but not extracellular enzymes cleaved human PTH(1-84) into fragments which were released into the medium (in a time- and temperature-dependent fashion). HPLC analysis of the PTH fragments depicted three immunoreactive peaks (peaks 1, 2 and 3) besides intact PTH, indicating a limited PTH-hydrolyzing activity of the cells. Furthermore, a 1000-fold molar excess of either hPTH-(3-34) or [Nle8,Nle18,Tyr34]hPTH-(3-34)amide inhibited PTH-degrading activity by 63% and 80% of control, respectively, whereas neither calcitonin, vasopressin nor growth hormone suppressed it. Additionally, HPLC analysis of the samples treated with [Nle8,Nle18,Tyr34]hPTH-(3-34)amide showed a reduction of the three peaks, suggesting an involvement of PTH receptor in the production of PTH fragments. This PTH-degrading activity was strongly inhibited by phenylmethylsulfonyl fluoride and chymostatin, but not by soybean trypsin inhibitor, elastatinal or inhibitors of cysteine, aspartic or metalloproteinases, indicating that it is due to a seryl chymotrypsin-like endopeptidase. Chymotrypsin-like activity seems to be solely responsible for PTH-degrading activity in intact UMR-106 cells, since all three PTH fragments were predominantly suppressed in the presence of chymostatin. Further analysis of chymotrypsin-digested products of hPTH-(1-84) eluted from HPLC exhibited five fragments detected by ultraviolet absorbance at 210 nm, three of which were measurable by PTH radioimmunoassay, each corresponding to the three PTH fragments produced by UMR-106 cells. To explore the cleavage sites of PTH further, amino acid analysis of chymotrypsin-cleaved products was performed. The results strongly support the view that the chymotrypsin-like enzyme in UMR-106 cells cleaved the hormone between residues 23-24 and 34-35, to produce, at least, hPTH-(24-84) and -(35-84). Our present study indicates that a chymotrypsin-like endopeptidase is solely responsible for limited hydrolysis of PTH by intact UMR-106 cells.